Rituximab: mechanism of action and resistance.
Rituximab (Rituxan; Genentech, Inc, South San Francisco, CA, and IDEC Pharmaceuticals, San Diego, CA)-mediated killing of CD20-positive tumor cells is likely caused by a combination of immune-mediated effects including complement-mediated lysis and antibody-dependent cell-mediated cytotoxicity and direct effects induced by CD20 ligation. In vivo, the clearance of damaged or preapoptotic cells through specific receptors for phosphatidylserine translocated to the outer cell membrane may also be important. Direct effects, including growth inhibition and apoptosis, have been shown in vitro; however, their contribution to the clinical effect is not known. Currently, most data suggest that the predominant effector mechanism is antibody-dependent cell-mediated cytotoxicity, with a minor role of complement. With treatment, resistance to rituximab-mediated killing may emerge. Little is known regarding the molecular pathogenesis of this resistance. In rare cases, the CD20 antigen may be lost. Complement-resistance proteins may also increase, but it is not clear that this is the reason for loss of sensitivity. A better understanding of these mechanisms should allow combination therapy with agents capable of augmenting antibody-based killing.